Chinese Journal of Rehabilitation Medicine, Apr. 2019, Vol. 34, No.4

[J]. Int J Geriatr Psychiatry,2011,26:733—740.

[45] Varela S, Ayan C, Cancela JM, et al. Effects of two dif-
ferent intensities of aerobic exercise on elderly people with
mild cognitive impairment: a randomized pilot study[J].
Clin Rehabil,2012,26:442—450

[46] Wei XH, Ji LL. Effect of handball training on cognitive
ability in elderly with mild cognitive impairment[J]. Neuro-
sci Lett,2014,566:98—101.

[47] Lautenschlager NT, Cox KL, Flicker L, et al. Effect of
physical activity on cognitive function in older adults at
risk for Alzheimer disease: a randomized trial[J]. JAMA,
2008, 300: 1027—1037.

[48] Barnes DE, Santos- Modesitt W, Poelke G, et al. The
Mental Activity and eXercise (MAX) trial: a randomized
controlled trial to enhance cognitive function in older adults
[J]. JAMA Intern Med,2013,173:797—804.

[49] Baker LD, Frank LL, Foster-Schubert K, et al. Effects of
aerobic exercise on mild cognitive impairment[J]. Arch Neu-
rol, 2014,67(1):71—79

[50] Cay Anderson-Hanley, Jessica Stark, Kathryn M Wall, et
al.The interactive physical and cognitive exercise system
(IPACES™): effects of a 3-month in-home pilot clinical tri-

al for mild cognitive impairment and caregivers[J].Clin In-

AL AR YA S AR

XoodE EfEERY N RAS

714> £ 9% (Parkinson's disease, PD) J& &t F i &4 A
By S R AR M , FeE 65 % DL AT PD SRR 1.7%,
R G AR R E S IR A BRI
i Z2 PR RE A 2 ToEA TR AR, BR A1 2 T R e 22T ifL
P B HEAR A 5 /MA (Lewy's body). EZE IR E
IRALFE R IR B VLS B 12 2R B FA AR AR 2 Sl E
R, DA T BTG AERL IR T S ARSI RS ek
A A W AR DG UL LA ] LS 8505 3 s e R o I e A
bifi 5 g R A E 8 | 38 Bl RER AN A2 S e R B0 o, 83 g

terv Aging,2018,13: 1565—1577.

[51] Maass A, Diizel S, Goerke M, et al. Vascular hippocam-
pal plasticity after aerobic exercise in older adults[J].Mol
Psychiatry,2015,20:585—593.

[52] Ten Brinke LF, Bolandzadeh N, Nagamatsu LS, et al
Aerobic exercise increases hippocampal volume in older
women with probable mild cognitive impairment: a 6-

month randomised controlled trial[J]. Br J Sports Med,
2015,49(4):248—254.

[53] Anderson-Hanley C, Barcelos NM, Zimmerman EA,et al.
The aerobic and cognitive exercise study (ACES) for com-
munity-dwelling older adults with or at-risk for mild cogni-
tive impairment (MCI): neuropsychological, neurobiological
and neuroimaging outcomes of a randomized clinical trial
[J]. Front Aging Neurosci,2018,10:76.

[54] Smith JC, Nielson KA, Antuono P, et al. Semantic mem-
ory functional MRI and cognitive function after exercise in-
tervention in mild cognitive impairment[J]. Alzheimers Dis,
2013,37(1):197—215.

[55] ABNY, k3% . SET#0 A IMRI AT S ZRAE B JR 2k i BR
BHAE REVIIEN]. P EIG IR E 52544, 2015,26(11):
761—767.

A J

ERRUAT

I BE 1 7 e fill PD R S AR U I BN P e
TR, CLRlR E S A B ST A B R K 22— i e R
A RS R AR ARG A A R IR 5 A A
BUETR TG A B, KIIRNA , AR A R R
FATE PR EYRYT PD A 2590697 T ARIRTT (40
NFEHE BRGS0 B 4 . IRYT PD R E AR Z
HEZGYNIRT T AFAEAE BERIAE AN 254k A ), FLABYRT L
FFAERARAS BN B T 67 5 A5 ), AL A LU B =AY R
JPRCR . BFFEEATTBOR M2 i 5GE T R IR ROWESE , JF AR

DOI:10.3969/j.issn.1001-1242.2019.04.022
1 BN BB R e e, 15, 2566005 2 BEMTTPRIE S AR SR
PRI 0, Lo AERFSE A 5 Wi H 18- 2018-02-07

478  www.rehabi.com.cn

WIEH



FHALGES 1L 20194 55345 4l

WARZR G PD BB FHEAR A RUR S IRYT T-BL. AR o
UESE , AR A M R4 R 1T PD R S8t — ol B i)
BT B

22 fi 04 0] 8% (transcranial magnetic stimulation, TMS), H
1985 4F- Barker 55" 17 568157 3 FH T A B¢ BT D REAfF 58 Aok
T R SRy — e 4 TR AR /N B R
PAPAPIGITH 1L . 19944F , Pascual-Leone 55 15 YK rT-
MS HF PD iR77 , HXHZ hTh AR A IAS T4 25 AR
N PDYAYT AL TR . rTMS S AR 1 565 H 1 S i
B LR A L P AR RS SRS S G R H g i
FiE i ARG R B, FEAE AR 1) K2 505 | SRy 3 i/ DN o L 3t
TR Bz JAh 22 A M R Sl R, DRI e i o A R b 2
HL 1 B0 (1 — R R 22 PR MR T R R 520 rTMSS 1
PR A RO R S5 R JE ' TMS e I S
B, ARSI S B Z5 R . SRR LS R
B 5 5 Ak, (5 Bz S5 240 5 AAR 3 vl LA B AIG A2 B0 Jg o IX 2% Ay
P, 51 R 5 i B 4 B Tl S0 ) 8 Rz B © s IR AR
rTMS 97 PD BUA B AN o B2 B BF9E0IE S, rTMS
TEVRYT PD iz e R Mz Ak iz gl e R Jr T B & BRI &) AR
o AR r TMS J397 PD IR SE S73R UNF , Rl R A o 443
Z%

1 rTMSigfr PD#L

Z2 L A TR AR LR SR AR P T i e T B P63 T
Uit B S T. PD e R BRI R B2 kR 4o &
R IBCRIR R G Z2 EL e oL 2 RIS, S BEAMAR R 5e 2
REAF R, SRR R ITIRE . HRTIAH T TMS TRYT
PD AL 4G - O KM Bz ot 24 gt R 28 E A
PD f8 5 i 3 H 04) Bz R %A s o, T e R SR AR A R -
FENCAZ - el B SR 6 A R —eiACh , PD SR R I
A H 5 13z 3l X (supplementary motor area,SMA ) 1% sl /L
I S %5 M- B2 5 (dorso-lateral prefrontal cortex,DLP-
FC) (A5 skt , 1 001 SIS S DX 36 sl 34 e,
IRA L TMS T4 PD iz 31 B2 Jotsd i 24 i, 24 0 R ST il
SRR A TR R BT RCA% - Fr i Rz SR A 2 A A
i 235 B BRI IE FORES , AT & 450 PD IPE T, @4
il SO Z2 EL e R 3 B 1 00 - TH I BCIR IR DA RS8R I T
PR RINE 0 48 5 DX 2L L 3K ZR 8 1 7 000 1 2 B R BT
PRAE [, 2Pl I R N N AT SRR e S
¥ rTMS ) PD & 3 Y) BE 5% 15 0 /R Rtk A% X6 3l W i 38
Jnt7, ' TMS AT e 5o 38T R BT 2 5 RS A 1 45 S &1 442
DA IR, HP B SO A4 22 T i BB 3 I8 119 34076 7T BB 2 rTMS
XF PDIAYT RO AIRLT 22—, e i g o b 4878 35 R 7
PG B < I A Sk R T J5E 4 L R U A 2 3R TR T (glial

cell line-derived neurotrophic factor)FlRIF I 45 F K
(brain-derived neurotrophic factor, BDNF)-5j PD 1Y & Ji % 1]
AHOG, 2 Fhbf 288 35 R () e = AT REJE SRS 22 LR A8 1 it
o A RERPITERY], g ] i 41 i E &5 \DNA |
RNA GBS IR 2 RSV DL A a5 557 At
FASAE™, M0 rTMS AT B i B R 5 S AL 7 A= 55 AR A
A=, ¢ TMS AT DL 3o i i/F BDNF (445 18 i A 300080 2% 22 B It
(I UERYININB L BN R NN T -Z e EZ VS L (e 3 )
25 R TMS Y97 PD AR 35 1 %% BDNF ¥ 2 ] 2 7+
R 5 30K AT LA e S0 AR RE AR

2 rTMS ;477 PD IR 3R

X F o FH rTMS 1) PD £ 35 1) I PRAVE 9 45 S 22 B, 52 i
rTMS /E R AME R RARZ GRS L O3 il
SR JRIT R R AR X R R T R SRR, T
FAAMRALIRTT A BEBUS RAFIIRTT AR . 2B iRyT
RREZIIR] A 7—21d , H— 7 3 L 1 iz o v foff R AR 4, ik
TS J] 404 J 30 oft 200 2o 4o 22 ) 245 2 i) A9 6 28 0 AR
Xt 22 HBAE D RE AR . B8 — M 4 AR 4 P % (unified
PD rating scale, UPDRS)J&# FHPEM PD I RIT 3B 255
e, 0T H B RE R REAR A AR 2 SR N L]
HITTRE 3R
2.1 rTMSYAYT PD iz sl fieht

BAE W IRZE, BB R R, BN . EEWIE
T RE AT #0 E MR R B 32 SR 2% VL3 B S A ARG
8 RER B S G BAT AR 2E 5 F IR T 0 B R B A
U R TRV B, P B R b e B T R, BV SN R E
JE(65%—70%) , 25%—30% 151§ — M~ B4 , PO i
[ IFIG E 0 W 85 ' TMS VAYT PD ISR s o8, G
AT AT 0 %5 R R Jok ipifil) i (Theta Burst Stimulation, TBS)
PRI S /NI T RBUEAT, AT R X 70 oo s, 5 3 5
S8 S A T DR R8T RS2 PR T S S B 7 S
55 PD LR E VAN 1) SMA R Ml A7 it . Khedr 252
K A 2k 25Hz, 58 B h 100% 5 5 12 3 [ {5 (Rest Motor
Threhold, RMT) , Bkt~ %5 4 1000 4~ & 551 rTMS X PD
BE ML XHETIRIT G, KB 1Y UPDRS 3143 W 1 FAIT
BN REAS BB , W 5T I UE SR A 1L 3 22 B0 vk
A K. Gonzalez-Garcla %45 ¥ R # 25Hz, 80%RMT [
T A rTMS 1 300 M1 X697 12 B S & B0, PD /R 5 1Y
UPDRSIITFA3 M3 25 R 19% , Hoh DLis 3R 28 itk v
%, Hamada ZEP AT T RUG X RIS , 16 H 5 1 SMA X%
FH SHz (e TMS VA7 12 J8 )5 , SRR AR EL 367 4 nT LA
B PD B EMIZ FERE . A XTI AL PD iz ShE
AR LSRRI, AR B R DU By F= etk | 1 s34

www.rehabi.com.cn 479



Chinese Journal of Rehabilitation Medicine, Apr. 2019, Vol. 34, No.4

SRS R R Z LU B SRR I TMS B
i ACRE SR 032 SR, 8 ELRIE Sl R R E TR
F LB FAERE o

] P 2 3 B 55 AL IE 52 , rTMs T6 97 T DLk 35 58 (18
R . BRERECIBITT R B, 45 T R THz A SHz fil ik o
H—is s TR X SR N 100%RMT, 17 10d 4 22514
Jei BB I S REAR A TR i 125K & BLE 1Y) UPDRS
IE2 R [, 10m F1R 12 08 i 18] B 8 440 e, X Rhel
FEMIZERITY R VA A AR . ESHEEH meta 047 B, B
I RT3 PD AREIR , I L R TR ST 2l 32 sh T Rk
HHE . B R M meta ST R | 22 R AR BE R G YT AT
i £ 38 SRR S A R SHz 1 i A P SRR
PD B EITARE . FERYEIEXT 20 41 PD H & T 1HZ I
rTMS IS 1 575 — iz 2 Je i AR R X, 3 o 120%
RMT, #7411 20 (R ik o, 13411 0] [ 60, 5% 3 4541, 34 60
YK, 1K LAY 15d 5 & BLrTMS 1] LAk 3% PD
H G Kz shEEhs , AR FRENREE . (ARA T
IR, AT ' TMS X PD J8 & 1932 shEhRERICE RN B, 1
RS FAFI A — S0 R, AT RES R 26 B 1 1
PRI %5 AR (0.2H) 4 56
2.2 rTMSJAYT PD AR

Ifa R &2 R, PD 3 Sh PR i30T BV mT o B 8% DA K g et
5 00 i h BE B AR , B AT 22 1A R 22 L Jie i 6 10 S 8 5 AR AR
Koo KMEHIRERIAS 0] LA S-S PD SRS A28 SRR A R
26 R TS FA T AR B I R 2 R TR 259
IRYT L BE AR e m A 25 A0, 28 g SE D R A 5
on, R PD B AR s PR T4 , P R AR 1
I 57 S S5O A TR A G A A T A 22 R, o
TVHR 2 1 PD AR5 (it TR DG A A T e A 1 s 5 2 1 50
% . PD AR FZER I IE LRVR k= Wb . = 77

T VEARN B HERR BRI R A SRR ST . 2015 4R — I

LEHEEMFE A T 8 T REHLNS RAMF 7T, L 312 (il s, 25 R
7R, SRR AR L PD B U AR TR B PP 4R, %
PD JE A IO ABRE R 035 S Bl T e 1053 (i PRI
il 5 259 (SSRDIAYT 5 ilf— 28 WA 40 Hr /i, R4 % r TMS
BUIMESIETT RO T AL, 5 0025 r TMS PL ARy 3
SSRIZEZ5MVAYTLHAH Y . Downar ZCIBFSE 2 M - 75 P9 I AT
AR B I U PO RS B T I M AT R I, A R
% 4 J5T AT RS2 rTMS SR YT AREE B 4 . ¥ S-S50t
3144 PD J& AR £ 5 45 T 3O 26 SHz, 58 & 90%—100%
MT, {5 B A a5 8 A, 5 5 8 1.2, 038 R 2 1740
U, A 20s 1 r TMS VYT, B RNRYT 29K, 2R 97 4 8. IE
SRR A FLAT RO A A AR R I AE R, 6 H R AT
HIBE S I BTl I RSP 80 U AN RS2 /b Fitzgerald

480  www.rehabi.com.cn

LIRS R R 1HZ 0 % 10Hz &5 47 rTMS 1597 ¥ REM03E PD
PR AARAE R | L4 AT, TR) I g A 2 A D e g
PR~ | 44t SR IR 43 (L 0 5 AU, 300 ) e A 2L W TS R R 7y
BT BE R IR ik RS A o (HA 9T R BAYT A
1 H BV 35 HAMD P50 A5 T 1T}, SR 467 BRI 7 30
LLmT A B, G 1FE— P9 . Fitzgerald 5 IAHH5Y T 6Hz
T AR 2 S ST BRI THz AR S A A i — =
TRITIAIE F B A7 2, 25 5 Sl R e s 3l S e 3 s AR
FIFRCR . B RCF S ARSI A A YT 5w U 30 5 AR
IRTT IR 1 T I G R B n A58 T HAT R4
2.3 rTMSiAYT PD [HIEARFERS

I IR 2 A2 PD e i DL I B2 B E AR, B %6k 40%—
90% , M AR e it 1) PD £5 & 1995 B BT o >R 58 42 B BH , 32
B IE AT S B AR 3 O iR Ak, T BE R A T2
ELREREZ5 4 , AL H6 S HR P IR SR ARV 17 4 R (RBD) . A
T R ZE AE (RLS) 11 AR IF W 5 15 45 A i (SAHS) 45, 3l —
4y 2 WY PD G AFAE MR AR W) A5, 7 E S A A R . Van
Dijk SEIF 5 & BUXT 13 1) 1A B I 5 A 114 71 4 2% 28 3 7R AL
TR - K2 S5 26 F 45 % K SHz, 325 4 80%RMT [ ' TMS 677
J& AT ARG N R i R AR IR B BAS R iz Bk G 45 . R
T BBLE A A — i 2 B B R 1 UL AR i i Bl
TR , 2 M B AR i A SRS T H BT TR AR 1R A
T IR LA K5 Z0G Sl RURR A4 B R S 3 A Bl BT AR A B 5T
SEfAER . 201547, Liu S0 I MRIXT 7 6 5 & AT
TR Z5 A AF 5B & 45 T SHz = A3 ORI W) 3z 2 1 o Ik iz
BIX 58 120%186 332 3 B {E(AMT), W 14 X1 TMS i6
ISRt N s s el ) i A W R B a |
TR S AN SR I3 BIRE R AR
2.4 rTMSIAYT PD Y H M I RERERT

PD A 32 ) BE R s il 32 52 I R R 2 28 40 N AS [ 35
PR AT R IR e I Lewy RTE AR, = ZALFE R I PR i
5 PEDIREAIC R HHE RN PEAR MR SF IR R R, 72
U4 AR ) H B ThEe, #1453 AR5
BEFEAS RPN 2 . Brusa ZE“ 5% S/ 1 TMS |] DA
15 PD JBE T PRIEETIRE , $2 = e 75 i RS — U R
G IR 2 R JRIRER 25 BB R IR o TR AT
61 1 8 H 45T SHz s AUl U IBHE s X, 3850 110%RMT,
2/ I 4T TMS IRYT )5, 45 5 R BB 3 HE DR P 515 51
B3 TR IATHE PR B D AR T3 A A4S AT o 25 T
B R
2.5 rTMSI/YY PD %

MF1 4 973 A TR 1) R0 R 240 0 67.6% , FAAR —FE
A S HUR S RS ek 2 —, 173 DL B Ry
R LA TR B A A8 P | T S I 1 AR AT



FHALGES 1L 20194 55345 4l

T BRI B AR IR 232800 0 B B DLIAV AR PR s
M LSK Ty BRSO | 50U B AP A R AL AN
o Horb B ULIA R R B L, LR LK T B P P, AR
PR PR XA 2 AN RER A L o R B L
BRI, HOOR IR BB B AR
IBTEWI oz 8 XV rTMS BER 2802 PD (B I JILsK
WA A G , ISP T th iAo 254 S BU iz )
SEAR PS5 , 0 A ST H B, )2 R R IR 2 1
IR SC T rTMS 65 7 4 A0 8 B A Rl 4, i
i — AT IESS

3 REMMR

] s 28 P A B 2 T TMS 28 4 R AR 431 £
K. rTMS M E PREMELAFE 1996 4 KA T “rTMS
PR A RNE” X P TMS (IS BAIE S ER 8 0 i 2E 24
i S S A A RS Tl RS 1 T HERR R DL . DRI 1
AR ' TMS BIFFE 38 1 ) S 0 = R AE R FH A
SR R, A AR S AN TR B M 1, — i
AR 8T AR P AR A IO 23 5 R . 2006 4F:
Rachid ZE"“ %} rTMS 1697 1948 e B4, Hod i WA R
SYFAIVE Y ) QI ST 2 S Tt AR S 1 2 S D
W N B, SRR T I Sk SR B A 56 Ik R A
o WA BB TEREZ A TMS IAYT IS BT 1A, 2 0
RO, A A B 2 TN R ROV R A . 365
12 DL BA 8 KT RV P B R, DRI, 7 P A HEBR AT AR B (
UL DANCER N Rl S I8 e L E N v Bam s L B K e n
FERA M RTEE T, £ 0T S0 iy 20 I B 3 B850 v 8 830 T - iz ol
S B  TMS J357 A 2 A il T 32 1

4 NG5

rTMS 12— Rl R AP A S 5 ANEYTT PD 57,
PR PR, FH P O 280047 T A R0 2203 U T80 ) i 4L
R EFrIMSIAIT PD, TR &5, M LS — ks
T ISRy 2R A A ARG R I o, BRI &
RS TERY 8 Suve et v G AN e e G U B G R [
T BRI, B 4% G 3 BRI R 55 LATE O ' TMS X
PD BH WRITAR . S IR a7 KA 2 skt
BEAIFT , TR B B2 55 510 R AN 25 & S IR TR 7ol 3K A5 B g7
BRI RCR e R A A B AL I IT % LB E
rTMSVRITH 2443

S Ak
[1] Zhang ZX,Hong Z,Wu CB,et al. Parkinson's disease in Chi-

na: prevalence in Beijing, Xian, and Shanghai[J]. Lancet,

(2]

[3]

[4]

[3]

(6]

(7]

(8]

(9]

[10]

(11]

[12]

[13]

[14]

[15]

2005, 365(9459):595.

Paul SS,Allen NE,Sherrington C,et al. Risk factors for fre-
quent falls in people with Parkinson’s disease[J].J Parkin-
sons Dis,2014,4(4):169—182.

XUBLE, WRIZ PD AT BURLI]. oh 1 B U 2225, 2016,16
(2):98—101.

Cardenas-Morales L,Grén G,Kammer T. Exploring the after-
effects of theta burst magnetic stimulation on the human mo-
tor cortex: a functional imaging study[J]. Human brain map-
ping, 2011,32(11):1948—1960.

Pascual-Leone A, Valls-Solé J, Brasil-Neto JP, et al. Akine-
sia in Parkinson's disease: II. effects of subthreshold repeti-
tive transcranial
1994, 44(5):892.
Chen M, Deng H, Schmidt RL, et al. Low-frequency repeti-

motor cortex stimulation[J]. Neurology,

tive transcranial magnetic stimulation targeted to premotor
cortex followed by primary motor cortex modulates excitabil-
ity differently than premotor cortex or primary motor cortex
stimulation alone[J]. Neuromodulation, 2016, 18(8):678—685.
Haslinger B, Erhard P,Kamp N, et al. Event—related func-
tional magnetic resonance imaging in Parkinson disease be-
fore and after levodopa[J].Brain,2001, 124(Pt 3):558—570.
Vuksanovi¢ J, Jeli¢ MB, Milanovi¢ SD, et al. Improvement
of language functions in a chronic non- fluent post- stroke
aphasic patient following bilateral sequential theta burst mag-
netic stimulation[J]. Neurocase, 2015, 21(2): 244—250.
Shindo A, Satoh M, Naito Y, et al. Global aphasia without
hemiparesis: the underlying mechanism examined by transcra-
nial magnetic stimulation[J]. Neurologist, 2013, 19(1): 11—
14.

Soysal A, Sobe I, Atay T,et al.Effect of therapy on motor
cortical excitability in Parkinson’s disease[J].Can J Neurol
Sci,2008,35(2):166—172.

Lefaucheur JP.Motor cortex dysfunction revealed by cortical
excitability studies in Parkinson’s disease:influence of anti-
parkinsenian treatment and cortical stimulation[J].Clin Neuro-
physiol,2005,116(2):244—253.

Kamble N, Netravathi M, Pal PK. Therapeutic applications
of repetitive transcranial magnetic stimulation in movement
disorders: a review[J].Parkinsonism Relat Disord,2014,20(7):
695—707.

Sayin S,Cakmur R, Yener GG,et al. Low frequency repeti-
tive transcranial magnetic stimulation for dyskinesia and mo-
tor performance in Parkinson’s disease[J].J Clin Neurosci,
2014,21(8):1373—1376.

Haslinger B, Erhard P, Kampfe N, et al. Event-related func-
tional magnetic resonance imaging in Parkinson's disease be-
fore and after levodopa[J]. Brain, 2001, 124(Pt 3):558—570.

Sabatini U, Boulanouar K, Fabre N, et al. Cortical motor

www.rehabi.com.cn 481



Chinese Journal of Rehabilitation Medicine, Apr. 2019, Vol. 34, No.4

[16]

[17]

(18]

[19]

[20]

(21]

[22]

(23]

[24]

(23]

[26]

[27]

(28]

[29]

[30]

482

reorganization in akinetic patients with Parkinson's disease:
a functional MRI study[J].
2000, 123 (Pt 2)(2):394.
A, XUME, TEZK, % rTMSIRYT PD MHLG 5T E
R AR B R A 4 ,2009,31(11):783—785.
Frosini D, Unti E, Guidoccio F, et al. Mesolimbic dopami-

Brain A Journal of Neurology,

JE[J].

nergic dysfunction in Parkinson's disease depression: evi-

dence from a 123I-FP-CIT SPECT investigation[J]. J Neu-
ral Transm,2015,122(8):1143—1147.
Siebner HR, Rosemeier C, Mentschel C, et al. Short-term

motor improvement after sub-threshold 5-Hz repetitive tran-
scranial magnetic stimulation of the primary motor hand ar-
ea in Parkinson’s disease[J].J Neurol Sci,2000,178(2):91—
94.

SR, EER, EWIN . RN T R MBS
PrAs e TR, 2001, 24(1):23—26.
Wassermann EM,Lisanby SH.Therapeutic application of re-

] H

petitive  transcranial stimulation:a review[J].Clin

Neurophysiol,2001,112(8):1367—1377.
Sagna A, Gallo JJ, Pontone GM, et al. Systematic review

magnetic

of factors associated with depression and anxiety disorders
among older adults with Parkinson's disease[J].Parkinsonism
related disorders,2014,20(7):708—715.

Epstein CM, Evatt ML, Funk A, et al. An open study of
repetitive transcranial magnetic stimulation in treatment-resis-
tant depression with parkinson’ s disease[J].Clinical Neuro-
physiology, 2007, 118(10):2189—2194.

Khedr EM, Rothwell JC, Shawky OA, et al. Dopamine lev-
els after repetitive transcranial magnetic stimulation of mo-
tor cortex in patients with Parkinson's disease: Preliminary
results[J]. Movement Disorders, 2007, 22(7):1046—1050.
Gonzalez- Garcia N, Armony JL, Soto J, et al. Effects of
rTMS on Parkinson's disease: a longitudinal fMRI study[J].
Journal of Neurology, 2011, 258(7):1268—1280.

Hamada M, Ugawa Y, Tsuji S. High-frequency rTMS over
the supplementary motor area improves bradykinesia in Par-
of double- blind

Journal of the

kinson's disease: sham- con-
trolled  study[J].
2009, 287(1):143—146.

e, KA I i 138, 5 s A AR rTMES Y397 PD I I R WL
FE[0). P R R 42 5,2014,29(5)  464—467.

EFFJEOF R EE. rTMSIAYT PD (1% Meta 4387 [T]. rh A4 2
PR~ 5 R A 22 K,2010,32(8):596—601 .

B TR L IR T, SR rTMS AT PD I R Meta 43 #7
[J]. B ph 2 24 75,2015,15(4):302—310.

FAG4E -, ThEAR , 45 AT« TMS X PD 32 sl Eh e A7 2k
THAIFRONER [T]. PR B4R R 224 3,2009,28(9) : 729—732.
Chou YH, Hickey PT,Sundman M,et al.

tive transcranial magnetic stimulation on motor symptoms

subanalysis

Neurological Sciences,

Effects of repeti-

in Parkinson disease:a systematic review and meta analysis

www.rehabi.com.cn

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[J]. JAMA Neurol,2015,72(4):432—440.
Zhu H, Lu Z, Jin Y, et al.

scranial magnetic stimulation on Parkinson motor function:

Low-frequency repetitive tran-

a meta-analysis of randomised controlled trials[J]. Acta Neu-
ropsychiatrica, 2015, 27(2):82—89.

ZRRANE, R, SKENFMEAE . L0 G A R RS st Ik
55 i R DG AR 1 5T S O 5T - BEHTLXT B PR IR [0, o BAG
g2, 2009, 9(3):246—251.
Xie CL, Chen J, Wang XD, et al.

magnetic stimulation for the treatment of depression in Par-

Repetitive transcranial

kinson disease: a meta—analysis of randomized controlled
clinical trials[J].Neurol Sci,2015,36(10):1751—1761.

Downar J, Daskalakis ZJ. New targets for rTMS in depres-
sion: a review of convergent evidence[J]. Brain Stimula-
tion, 2013, 6(3):231.

1 ST WA, B U055 & RE 52 TMS TR PD AR
ABBEAR A FTE[]. T E BB A2,2015,6(3):7—10.
Fitzgerald PB, Brown TL, Marston NA, et al.
magnetic stimulation in the treatment of depression:a dou-
ble- blind, placebo- controlled trial[J].
2003,60(10):1002—1008..

Fitzgerald PB, Hoy K, Mcqueen S, et al. Priming stimula-

Transcranial

Arch Gen Psychiatry,

tion enhances the effectiveness of low-frequency right pre-
frontal cortex transcranial magnetic stimulation in major de-
pression[J]. Journal of Clinical Psychopharmacology, 2008,
28(1):52—58.

van Dijk KD, Mest EI, Van Someren EJ, et al. Beneficial
effect of transcranial magnetic stimulation on sleep in Par-
kinson's disease[J]. Movement Disorders, 2010, 24(6):878—
884.

Liu C, Dai Z, Zhang R, et al. Mapping intrinsic function-
al brain changes and repetitive transcranial magnetic stimu-
lation neuromodulation in idiopathic restless legs syndrome:
a resting-state functional magnetic resonance imaging study
[J].Sleep Medicine, 2015, 16(6):785—791.

Brusa L, Finazzi Agro E, Petta F, et al. Effects of inhibito-
ry rTMS on bladder function in Parkinson's disease patients
[J]. Movement Disorder Society, 2009, 24(3):445—448.
THI, HFHE, WIS i TMS 1697 PD JE iz shfietk
ROTTRLI]. TP E AR AR, 2015,(21):6201—6203.

Kodama M, Kasahara T, Hyodo M, et al. Effect of low-fre-
quency repetitive transcranial magnetic stimulation com-
bined with physical therapy on L-dopa-induced painful off-
American Journal

90(90):150—

period dystonia in Parkinson's disease[J].
of Physical Medicine & Rehabilitation, 2011,
155.

Rachid F, Bertschy G. Safety and efficacy of repetitive
transcranial magnetic stimulation in the treatment of depres-
sion: a critical appraisal of the last 10 years[J]. Neurophysi-
ologie Clinique, 2006, 36(3):157—183.





